Introduction. The purpose of this paper is to discuss implications of Hadamard's condition for elastic stability (2, §269) with respect to uniqueness of solutions of boundary value problems in the theory of small deformations superimposed on large. We show that a slightly refined form of his condition implies a uniqueness theorem for displacement boundary value problems. We construct a counter-example showing that his condition does not imply uniqueness of solutions for one type of stress boundary value problem. Hadamard (2, Ch. VI) showed that his condition implies the reality of all possible velocities of propagation of acceleration waves. To our knowledge, this is the only other known consequence of his condition.
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Truesdell (8) has focused attention on the question of what conditions should be imposed on the strain energy to exclude physically unacceptable behavior. We are indebted to him for discussing this problem with us, thereby stimulating our interest in the topics considered here, and for his constructive criticisms of our work.
It is sufficient for our purposes to require that all vector fields considered be of class C 2 at all points of the undeformed body, which points constitute a regular region of space 9Î, as defined in (3).
1. Elasticity theory. The theory of elasticity with which we are concerned is based on the existence of a strain energy per unit of undeformed volume 2, which is a function of displacement gradients U a ,#. Here U a are the components of the displacement vector referred to a material 1 coordinate system and the comma denotes covariant differentiation with respect to these coordinates. We assume 2 is of class C 3 for all U a ,p, that there are no constraints on the deformation, and that inertial and body forces vanish. The basic equations may then be written
as was shown by Kirchhoff (4) .
To obtain the equations of the theory of small deformations superimposed on (possibly) large deformations, one writes From (1), (6) and (7),
where dS^ is the vector element of area. Similarly, from (6) and (7),
Thus (6) can be replaced by $2 > 0 wherever 5 E/« = 0 on ©, $ 2 being given by (7) or (8) . An analysis made by Kelvin (5) suggests that it is desirable to distinguish neutral or labile stability, for which <ï > 2 = 0 for some dll a ^ 0, from ordinary stability, for which <ï > 2 = 0 implies 5U a = 0, and we find it essential for our purposes to make this distinction. Henceforth, 1 'stability" means ordinary stability, neutral stability being excluded. There was no reason for Hadamard to make this distinction since the results which he obtained are insensitive to it.
Uniqueness.
We begin by proving a uniqueness theorem for displacement boundary value problems.
THEOREM 1. In the theory of small deformations superimposed on large, if the large deformation is stable, the displacement boundary value problem for the small deformation has at most one solution.
Proof. Let W a be any solution of (2) such that W a = 0 on ©. Multiplying the last of equations (2) We now proceed to determine necessary and sufficient conditions for the stability of the state of zero deformation of isotropic materials. In this case (4) holds and we obtain from (7) Proof of necessity. To show that $2 > 0 implies X + 2M > 0, it suffices to construct functions 8U a such that 8U a = 0 on @, oe°p ss 0 in 3Î, bU a , a ^ 0, as is clear from (9) . One can take bU a = ^,a> where yf/ is any function, not a constant, whose gradient vanishes on ©. For example if, S C 9? is a sphere of radius r 0 > 0, we may take \p = 0 in 9Î -Ê, ^ = (r -r 0 ) 4 This theorem indicates that the definition of stability used here leads to results in disagreement with the intuitive notion, expounded by many writers in stability, that such non-uniqueness should be associated with instability. This might be regarded as an indication that it would be desirable to introduce further criteria to enable one to refine further the classification of types of stability used here. Proof. Again it suffices to establish the theorem in the special case when (4) holds with X + 2\i -0, \i > 0. From (9) and the lemma, we then have neutral stability, but not stability. From the proof of the lemma, we can construct functions W a = yf/' a such that W a = 0 on ©, W a ^ 0 in $. It follows easily, using (4) , that when X + 2/x = 0, any such displacement satisfies (2) . Since W a = 0 is another solution satisfying the same boundary conditions, we do not have uniqueness.
Theorems 1 and 3 illustrate the importance of distinguishing between ordinary and neutral stability. As is pointed out by Whittaker (9, pp. 145-148), the case X + 2\x -0, ju > 0 is of some historical interest, having been considered as an aether theory.
